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An 


Alloy 


Steel 


Commercial 


Our book, “Molyb- 
denum Commercial 
Steels” through the 
aid of photomicro- 
graphs. colored heat 
treatment charts and 
other data derived 
horn the commercial production 
and consumption of several score 
thousand tons of these steels, shows 
why they are termed “commerciaL” 
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From Novelty 
Through Battle 
To Earning Capacity 


T he story of the Martin Airplane is brief from a standpoint of time. Hardly 
more than a sensational novelty when it demonstrated its value in war, it is now 
on its way to commercial supremacy. 


In 1919 the Commercial planes of England made twenty-one thousand flif^ts, traveled 
over three hundred and three thousand miles and carried fifty-two thousand passengers 
without accident. 


Out of its remarkable experience gained in Government Service the Glenn L. Martin 
Company has developed &e Airplane for Ounmercial purposes in America, as welt 
as for pleasure flying. 


Equipped with two 12 cylinder 400 h. p. Liberty Motors the Glenn L. Martin 
Cmnmercial plane develops the hipest speed of any plane of its type, the fastest 
climbing ability of any plane of its size and weight. 

The Glenn L. Martin Ccnnpany will welcome inquiries and will be glad to furnish 
exact figures showing the earning capacity of Martin Airplanes in transportation 
problems where ordinary methods prove inadequate. 

The Glenn L. Martin Company 

Clevelanii, Ohio 

Contractors to the United States Army, Navy and Post Office Department 
UuDb»r «< Utt Usaotutann Aiicrslt AitodtUm 
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Double Revenue from Aeromarine Agency 

W E can give you the facts on how dealers make money on 
Aeromarine agencies. 

One Season pays for your own boat, just in cash receipts for flights. 

And add to that all you make on actual sales — increasing every 
day — as the progressive American business man wakes to me fact 
that here is the new way of getting there — the faster, cleaner, cooler 
way — the ultimate in luxury. 

No wonder the Aeromarine demonstration is the one that sells the 
prospect every time. 

Write us today of dealer opportunities— before the cream of the 
business has been taken by the men of vision. 

AEROMARINE PLANE «i'MOTOR CO-. TIMES BUILDING. NEW YORK 
LARGEST EXCLUSIVE BUILDERS OF FLYING BOATS IN AMERICA 
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g reliability of the Wright'Hispano 
Aeronautical engine is proverbiaL 
For five years it proved its merit — 
justified its design — as the leading 
aeronautical engine of the Great War. 

Powering the newer designs of com- 
mercial and sporting airplanes, flying 
boats and seaplanes, Wright- Hispano 
brings to such craft a new standard 
of performance — a greater degree of 
flexibility — which is characteristic of 
this great motor. 

There are uiuiLNe for immediate delivery 
i8o H. P. (Model £) Bnginet to recognized 
' * anu/octurere and reeponeible oumere. 
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NON-STOP RECORD 

Omaha to Philadelphia 

{About 1^200 Miles Air Line) 

Made June 27 

By 

JL-6 All-Metal Monoplane 

Equipped With 185 H.P. Motor 



Some of the J.L.S^s Recent Flights i 


SPEED RECORD 
I With Six pBMeaeer* 

, Fl«w 130 Mile* 

, In 59 Minute* 

Atiaatic City to Philadelphia 
' and Back 


ALTITUDE RECORD 
With Five PaMeasera 
Flew 140 MUes 
Climbed 20,600 feet 
In 1 Hour 37 Minute* 
On June 1. 


ECONOMY RECORD 

f With 8 Paasenser* 

I Flew 130 Mile* 

\ In 1 hr. 28 min., 
y*in^ 12 1-2 cai. gat, 

I Co*tmg $3.00 


TOURING RECORD 

Carri^ Five Pasaenaera 


A 248 MiUa 
I In 145 Minute* 
' '' ’me 13. 


lOn Jui 


WATCH OUR NEXT PERFORMANCE 


J. L. Aircraft Corporation 


347 Madison Ave.> 


New York City 
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L ITTLI3 baa beon written of tbia phase of the study of 
ligbter-tbiui-air craft. In this tone tbe subject is eon- 
udered qaantitatively by a writer who finds some 
important nsea for this force, which has hitborto been regarded 
as a disturbing factor in tbe operation of airships. 

As in airplanes tbe stabilizer and elevator surfaces are not 
used to obtain lift directly but only as a means of controlling 
the angle of pitch which, as in the airplane again, is about 
15 deg. for the maodmnin lift 
In addition to the inoreaacd eeiling available with the aid 
of dyaamie lift, a number of methods for using it to improve 
the msneuvering properties are discussed. The amount of bal- 
last and gas lost may also be reduced. In this way, tbe 
effimency of the ship is directly improved, as tbe reduction 
in ballast to be carried means a greater useful load which 
may be attained at the expense of a slightly iucreased fuel 
consumption. 

As the size of the ship increases, tbe relative dynamic 
effect slowly diminisbes, but this oecoiu at a lesser rate than 
the disposable lift 


Plywood Exposed to Oil 

There has been hesitation shown in some quarters over the 

oil. A forty-five weeks' test at the Forest Products Labora- 
tory, in which the plywood wns kept immersed in gasoline, 
motor oil, and castor oil, showed that the glued joints were 
not greatly weakened. Tbe shear strength did not fall below 
125 lb. per sq. in., which is sufficient for ordinary service emn- 
ditions. Although the wood nbsorbed from sixty to seventy 
per cent of its weight in gas and oil, no swelling was noticed. 
This is a valuable indication. 


Ijnccjual Loads on Wings 
Tbe effect of certain maneuvers or gnsU is to impose greater 
loads on the wings on one side of an airplane than on the 
other. Accelerometer tests show only the aveiuge of the wing 
loads, and there is some doubt as to what the difference is 
on right and left sides. 

A teat conducted at McCook Field diowed that the effect 
of unequal loading on tbe right and left wings of a biplane 
was such as to affect the overall factor of safety very little. 
Starting with the same load on both sides, the load on the left 
side was increased by one-balf a factor of safety, while tbe 
right side was next made equal to and then a half factor 
heavier than that on tbe left. The process was then repeated 
with tbe left side so that tbe load on each side in turn waa 
made equal to and then a half a factor of safety heavier than 
that on the other side. Tbe tension in the lift wires was 
measured with a Larson tensiometer in order to determine bow 
tbe stresses were being distribnted. 

factor of 7.6 on the left ride and 7.0 on the right. 


the npper rear spar failed in bending about 20 inches 'mtside 
of the center section strut station. 

A similar set of wings hsd been previously tested and tbe 
difference in the factor of safety carried in the tw» tests 
agreed closely with the strenghts of the material in the two . 
sets of wings. 

Tbe conclusion reached is that a biplane wing struetuie 
can sustain unequal loads on rither ride without much redna- 


Comfort in the Cockpit 

In spite of all attempts at stadardization, the design of 
the cockpit still varies in every machine. It is interesting to 
SCO how careful some English designers are in attempting to 
secure the maximum possible comfort. In oue case wet plaster 
of Paris casts were employed to obtain sound anatomicU lines 
for the wicker scat. Instead of striking a happy mean fOr 
the length of n pilot's legs, tbe same designer obtained ad> 
justment by a very simple means. The seat is snppoited on 
a plywood shelf, carried in its turn on spruce bearer* whieh 
are attached by bolts and tnbular rivets to vertical tabular 
fuselage struts. Four holts famished with fly nuts are 
attached to the seat and are free to riide in slots in tbs ply- 
wood shelf, These apparently minor details in design ^vs 


Small Commercial Airships 

The small eommercial airship whieh is illustrated in our 
present issue affords an interesting indication of the adapt- 
ability of lighler-than-air craft to the manifold nieds of 
commercial aerencntics. 

This craft was originally designed to servo for gun spottiiig 
in connection with fleet work, it being deemed that the greater 
mobility of an airship wonid enable it advantageously to re- 
place the captive kite balloon. While this snpporition has yet 
to be substantiated by exhaustive trials — which, wc under- 
stand. ace at present under way — the small vessel proved 
somewhat of a revelation in that it possessed, despite its snial I 

endurance. 

The adaptation of the type for air transport of a special na- 
ture, where not more than two persons have to be carr.ed at a 
reasonable turn of speed and with the possibility of examining 
the underlying ground at ieisnre, was therefore a logical 
sequel to this development. This is a function which tbe air- 
plane cannot fulfill to entire satisfaction because ite high speed 
interferes with a detailed inspection of the ground; I’urther- 
more, the vision from the ear of an airship is much less 
obstructed than that an observer can posribly obtain lirem the 
fnaclage of an airplane. 

The ahip illustrated has been put into* service to pemut the 
otoervers were employed up to the present. 


With a 


Dynamic Lift and Ceiling for Airships, 

By Alexander Klenun 

CcMUu/etRg En^inerr, Aerial Mail Service, Coiuulling Aeronautical Engineer 


The mathematical theory of the airship— whether erjnipped 
inth hallonets or not — is praeticaily complete as resar^ al- 
lude maoenvcnk But the dynamic ^ecta on the airship 

udered hitherto. At the susBestian of CMidr. J. C. Ilnnsaker, 
a brief, non<mathcmstical exposition of this subjeet is under- 
taken in the present pai«r, with special reference to two 
well known examples of the ri^d and non-rigid types. 

Some Vu/ul FormoUu 


Calculations for Dynemic Li/t on a Tyfical DirigibU of iho 
Non-Rigid Typo 

The subject is best treated by concrete application to a 
definite case, and the non-rigid selected is the well-known 
British Adiairality S. S. Z., a small airship of the Blimp type, 
with a 100 hp. engine and a pusher propeller. This is illns- 
trated in Fig. 1. 

Model Dimensions of the S. S. Z. 


leftino Poorer of Hydrogen at Utandmil Atmoapbere 
F = \.\V 
Where P = lift in kg. 

V = volume of hag in cu. m. 
iS'fondard Aimosphere and .4tr Denaity 

Slandartl atmosiihere is that found at sea level in latitude 
4.1 deg. and at a tcinpcmture of 0 deg. Cent, under which 
conditions the pressure is 1.033 kg. |>ei 


vapor I 


e of a 


. in height. The weight of 

standard conditions ia 1,203 kg. |>er en. m. 

HaUey’s Formula 

H .■= 10400 X log (P./P) 
where It ia height in m., 

P. is pressure of standard atmosphere. 

P is pressun- at height under eonsideration and temperature 
variation is neglected. 

Density of Air at Altitude 
ff = 18400 log (D./D) 
where H =~ height in m. 

D. = density at altitiide considered where temperature 
variation ia neglected. 

WeigU of .4if Dieplaccd by a Balloon at Any AUiiude 
n = ]A4l)0 log (M'./W) 
where // = height in m., 

IV.. = weight of air displaced by ImJloon at sea level, 

W = weiglil. of air displaced by balloon at altitude con- 
sidered and U-mperalure variation is neglected. 


/.flic 


r a Fal 


Ballou 


/f = liUO0 log [F (F— f)] 
• e ;/ = altitude ' 


length . 


Finenens ratin 4.75 

Volume of model 16046 en. cm. or 0.632 co. 

Distance of center of volnme from nose 379 n 

Distance from the oose, measured parallel to the 

airship nvis. of the hinge position of the fin flaps 714 m 
DUtanre from the nose, measured paiallel to tlie air- 
ship axis, of the point of intenretion of the mo- 
ments axis with the envelope (for all positions of 
pitch) 370 IT 


Nominal volume of full-sized airship 70,000 eu. ft. 

Volume of airsliip calculated from drawing 06,500 en, ft. 

Distance from the nose, measured parallel to 
the axis, of the center of gravitv of fnll sized 

airship 10.33 m. 

Distance measured pnrallei to axis of the c.g. 

of full sized airship 3.013 m. 

Balionets (2) 50O cu. m. total volnme 

Useful load 1760 lb. (approximately) 

Maximnm speed 77 km. pet hr. (approximately) 

Cruising speed 65 km. per hr. (approximately) 

Endurance at maximum speed 12 hr. 

Endurance at cruising speed 24 hr. 

Ceiling 2400 m. 

Engine, Bolls Boyce Hawk 78 hp. 


I, prodneed 


described, it is interesting to investigate to what altitude it 
can rise when no batlfist is thrown overijoard initially. 

\y|u-n acting as a full balloon with an initial rupture of 


pm 


the 


Wl 


elevators are employed, a dynamic lift can be iro- 
rted lo the ship which will enable it to rise to a certain 
ight withimt initial throwing over of ballast. 

“ '''on of eqniUbrium there will lie a moment 

I the couple due to buoyancy hnlanced by the 
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_|_8.aSOfl — 34» 

4 nwiBMUl of pjtcli. 


not only with the nititade or anRic of inridrnoe of tlie ship, 

hot nWi with th<? a-ttinp of llio ekToloni, wliioli may ' 

hr placed at a coniiidcrablc angle 

se]«irat<-**enlculn1 ion must therefore be made for each 
angle of incidence, as in the proccfding section for angle of 
incidence of 8 deg. 

For the iJike of aimidicity the engine is taken to deliver 
75 hp. throughout the working range, and llie propeller to 
have an cffleiencj of 75 |ier cemt at 40 ni.p.h., and tins eftlci- 
cney to dirainUh to 60 t>er cent at 20 m.ji.h. The dr^, lift 
arid pitching moment for the model S. S. Z. are given in 
Tables I, II, and III. 

The caleulation* an- by no means rigorously exact, smee 
to have them rigorously exact would nv|Uiro a very lengthy 

***A study of these tables gives a nuniWr of interesting re- 
sults. Thus, at sninller angles of pilch the restoring couple 
due to Iiuovaney is pmclicnllv e<|nol to the disturbing couple 
due to llie'imlural inslahility of the airsliip. The elevators 
will scarcely Lave to Iw used at all to innininin ony tvquirrd 
pitidi nnglc. At higher angle* of pitch beyond 14 deg, com- 
psring Table IV with Table III, it is seen that the elevators 
wlien disptnred to as large n negntivc angle as is praetieablf. 
ari‘ not aufllcicnt to etmiifemcl the rratoring couple due 
buoyancy. -\l such an altitude, it i* ewnlini 


tlie airship can make with ease a clean get-awny without initial 
nso of hallnsi, and conld achieve theoretically <|nitc a respec- 
cuun^ract the table coiling without use of ballast. 

Increase in Cei'linf Pouible for lha S. S. Z. by .Means o/ Dyitamic 


_ <! lialloncls, 

a mcAjug weight, or a displm-ciiient of the car relative to the 
sliip. The aiijiroxiinate sjiis'ils of the ahip have Wn calco- 
latcd with allowance iimdc tor decrowe in iiropcller eflleiency 
with decrease of sjieed. The dynamic lift for each angle of 
pitch lins Iwen ealeiilatod with xcro elevator setting tassumiug 
moments to be provided by liallonets) and with definite nega- 
tive settings of the elevators. When the elevators are eon- 
siderrd as being at xero there ia a definite maximum dyuamic 
lift in the neighborhood of 14 deg. If the elevators are set at 
a negative angle apparently the maximum dynamic lift occurs 
at about the same iingle. 

It is interesting to note the maximum dynamic lift is 
(1170/4G50) 100 = 25.2 |>er cent of gross lift, indicating that 


With balloncta of 600 m. m., the proper proportion of 
hallast is 550 kg. A&suining this to be earned, and the volume 
60,500 X 1-1 

of airship to bo 66,500 cu. ft, the gross weight is 


H = 16400 log == 2480 m. = 8000 ft. 

2080 — 550 
is the static ceding. 

ir the engine toixiuc is taken as directly projiortiona! to the 
density, then it approximately the same r. p.m. is maintained 
at altitude, the s|ieed of the airship will remain approximately 
tlie same at nititualc. This is the most I’OiiscrvHtivo assumption 
to make and only with an engine specially design^ or adjus- 
tasl for nitiludc w'cirk would it be possihlo to increase the 
sgioeit at altitude. Vnder siieh a condition, tlie dynamie lift 


// =« 18400 log ( ) 

r-f-l. 

where F = total gross weight tnitially = 2080 kg. 

/ Imllast = 550 kg. 

L — dynamic lift at the ceiling = L.p where p is density 
at the ceiling 

7n =■ dynninic lift at gtonnd altitude = 1170/2.2 = 632 
kg. (as cahniletcd in previous paragraphs) 

This equation can be readily solved by a process of trial and 
error, and the solution is ai»proximatoly 4200 m. The theor- 
etical djTiamie ceiling is therefore approximately 1720 m. 
greater than the dynamic eeiling. 
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ComributioK ol iha S. S. Z. Hull to iko Li/l 


The airship model tested, as illnstrated in Figa. 1 and 2, 
is equipped with horizontal tail surfaces of approximately 
9800 *q. mm. Negleetlng the liftii^ effect of the ear and 
rigging. Table V gives ns an idea of the proportion of lift 
dne to the hall alone; — 

Mil c 






From this table it is evident that for a non-rgid ship of 
standard design, the lifting effect of the horizontal toil sur- 
faces, car and ri^^ng is two or three times as great at 12-14 
deg. incidence as the effect of the hull. It is therefore mainly 
by the action of the borizoutal tail surface that dynamic lift 
may be obtained at those altitudes at which a ship will he 
placed to obtain maximum dynamie lift. 


N. A. C. A. Reports 

PacMuixAKv Rxport on Frxe Fi.iCHT Tests. Synopsis of 
Report No. 70. National Advisory Committee for 
Aeronautics. 

A report of (he free flight tests conducted by tlic National 
Advisory Committee for Aeronautics to determine some of 
the charai'teristics of two full sized JN-4H airplanes. The 
maximum lift coefficient was found to be about 15 per cent 
higher in free flight and came at about 4 deg. larger angle of 
incidence than on the miidel,' nnd it was possible by using full 
power to just reach the hurhie point in level flight. The marines 
in lauding did not exceed an angle of about 12 d^. so that 
the landing speed dedneed from the maximum lift coefficient 
of the model will in this ease give the landing speed very 
closely. The maximum L/D of the machines was between 7 
end 8 which is verj' near to that of the model. The velocity 
of the slip stream was determined for several motor speeds 
and the results agreed well with theoretical values. The 
longitudinal stability with locked and free controls was inves- 
tigated for a JN-4H and also a DH-4. While the former 
tiiachine was found to be quite unstable, the DH-4 was stable. 


Wiifb Tunnel Stuhies in Abbodvnamic PHekoiibn* at 

High Speed. Synopsis of Report No. 83, Natiouil Ad- 
visory Committee for Aeronautics. 

A great amount of research and experimental work has 
been done and fair success obtained in an effort to place 
airplane and pro|>ellcr design upon an empirical basis. 
However, one cannot fail to be impressed by the apparent 
lack of data available toward establishing flow phenomena 
upon a rational basis, such that they may be intorpi'itod in 
tenns of the Ihivs of physics. 

With this end in view it was the object of the authors 
to design a wind tunnel differing from the usual type 
espemally in regard to large power and speed of flow, which 
involves features whose suitability cannot be predicted. After 
all available information has been secured on full size and 
model wind tunnels in various parts of the world, tliere re- 
mains mneb obscurity about the air flow phenomena. It is the 
assumption of Dr. Oeoige dc Bothezat that the type of air 
flow which establishes itself is governed by the stresses set up 
in the air passing the aerofoil. The nnit stresses increase 
as the velocity rises, snd it is easy to conceive that n given 
lyiic of flow is possible only so long ns the shearing stresses 
developed in the fluid do not exoe^ a certain magnitude, 
which depends on the value of the viscosity coefficient. 

Experiments! investigation of the How has heretofore been 
rntlier unsuccessful because of lack of adeiiuatc niethocLs. The 
writers laid out the design of the McCook Field wind tunnel 
to investigate the sealing effect due to high velocities of 
progieller aerofoils. During the course of the experiments, 
however, it was found possible to visualize the air flow by the 
following melliod ; The volointies of tlie air flow discovered 
by the writers offeii, a solution to one of the fundnnientai 
problems of aerodynamics. This iirohleni is the <(uaztitative 
eingiiricAl measurement of the phenomena of fluid dynamics 
porta' ning to flight ami air flow. The method dcscribisl in the 
report for visunliring air flow depends ujion the faet that the 
moisture in tlie air condenses as a fog when the temperaturo 
is reduced to tlio dew jioint, provided that tliere is c solid or 
liquid uuclcns to start the condensation. In the McCook Field 
wind tunnel the temperature drop is brought about 'hrough 
expansion of the air during acceleration, due to a drop of 
pressure of 100 inches of water. The relative humidity of the 
atmosphere can be artificially raised if too low, and thu neces- 
sary nucleus for eondcnsation is provided by the model Cest^. 
Flow vortices become readily visible, and the report contains 
many photographs showing the air flow past an aerofoil under 
different conditions. 
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spftri: plu^ The teet sheet, pobliabed herewith, wu mii^e 
from the ftrst enRine of the type on iU first mn. 

PoKW Oiupur on Block Tea 

The rnpoe. after it came from the aasemhly department, 
was mn for 16 hr. on a lapping-in jack, being driven by an 
eieelric motor. It was then run under its own power for 20 
hr. at ahont 500 r,p.in. The testa were then mads, n 400 hp. 
Sprague dynamometer being used. The amoothneaa of the 
eng'ne was remarkable, eapecialty at the higher speetls above 
ISW r.p.in. So far as could be judged on the d.vnamometer, 

gine idled very nicely. 

The iKiwpr curve shows thst the engine developed 400 hp. st 
12:t6 r.p.m.. went to 5fi0 hp. st 1570 r.)>.m. and reached a max- 
imum of 6M hp. at 1035 r.p.m. It was thought inadvisable 
penroRnitNce Of 



dions*of 'th 
iverloaded, i 


apparatus which was already hea 


d beet 


600 hp. st 2000 r.p. 

When the earbut 
output, the engine ■. 
lb. per hp./lir. B 
smaller power, it pttiveu |>usaii 
.46 lb. Because of the risk ol 

but the oil consumption in^eated 
hp./lir. 

The engine was completely disaa 


leA adjusted for 
a gasoline eeonoi 
h adjostments to 
ussihle to get M e. 


.5 and .52 
a alightly 

high speed, 
.03 lb. per 

,-ery careful 


testa had i 
first clas 
been ampli 


on concluded. All t 
ondition throughout, 
as it was found that 


The piston elearanees bad 
the cylinders showed eviden- 


ces of perfect lubrication. The rocker-arm journals were in 
exceUent condition and the emmshaft housing showed no 
evidence of galling at the bearings, nndoubte^y doe io the 
use of the bearing on both sides of the roeker-anii. 

These preliminaiy tests were so satisfactory that when the 
motor was delivered at the avia'tion field, the engineers there 
decided that further ground tests were unnecessary although 
it had been planned to nuike them. The work of installing the 
engine in a high speed airplane, jnst completed, was begun 
at once, and flying tests will prolwbly be under wi ' 
this article is printed. 

Col. Vincent's wide experience and h'gli repntatii 
h]m to spesk with authority even c^cemmg an > 

greatly pleased with the perfomiane of this enj 
’’^hc*f»ts 

where high |>owcr is rctinircd or 
desirable. 'The power c-urve indie 
used in many different t.vpes of 
lightness and ila smoothness at hi 
to its usefulness. It will have 
other type of engine wi ' 
which require great po' 


for I 




sde fully justify the expectation of great 
r,” he said. ■■IIowe^•e^, it is not primarily 
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Farman Goliath in 24-Hr. Flight 

aniian Onlintb, piloted by Identenants Boesontrot i 
-d on June 4 broke the world’s duration record by 
g in the air without landing 24 hr. 19 min. 7 sec. i 
ig a distance of 1.015.2 km. (1J96 miles). 

Goliath also establishec' ‘ ' '- —-a 

100 and 1,500 km., by 


1. 56 s> 
official 


world’s dnr 


on .lone '28, 1914, by W. Landman 


claimed to be records 
the former distance in 
16 hr. 42 min. 8 sec. 
record was established 


Aeronautic Instruments 

By Mayo D. Hereey 


Oesisn, Devftopmenl, and Production 

wholly on a ent-snd-try The Bureau of Standards has 

made some progress, however, in placing instrument design 

general problems as: the stiffness of elastic sj-stimis where two 
bodies such as a spring and diaphragm are coupled together; 
tlie effects of temperatore and elastic lag on coupled systems; 
bimetallic bars for temperature compensation; the balance 
of moving parts to resist angular acceleration and vibration; 
the securing of a uniform scale by snitablc design of (luns- 

lems and the general action of damping fluids by the' method 
of dimensions deseiibed before this Society by I)r. Bucking- 
ham at the Buffalo meeting in 1916 in hie psper on Model 
Experimento. 

Expeiimcntol development has to follow the preliminary 
design of an instrument before it can be put into quantity 
production. It is here thst the ]>hysicnl laboratory, in im- 
mediate conjunction with an instrument shop suitably 
equipped wiUi watchmaker’s tools in addition to the ordinary 
mBehine tools. ]>lays an essential part Among the recent 
development proje^ of the Aeronautic Instruments Section 
at the Bureau of Standards may be mentioned the following 
several of which were undertaken at the request of the Air 
Service or the National Advisory Committee for Aeronautics: 

faj The conversion of baiugiuphs from a low-altitude to a 
high-altitude range by the addition of a suitable external 
spring, together with the development of recording processes 
to eliminate the mw of ink. 

(b) The ci-nrersion of ^timeteis from an altitude scale to a 
pressure scale by the modification of the ineehanisin and 
engraving of sp«ial dials, so as to adapt them for aircraft 
performance testing. In connection with this woHt improve- 
ments were also made in the method of mounting the main 
spring of commercial altimeters so as to diminish the observed 
difiereiiccs between readings with increasing and decreasing 
altitudes, or hysteresis as it is commonly called. 

(e) The development of a precis’on altimeter with a large 
dial pving a ^-in. inovment of the pointer for each 100 ft. 

that isi such high sensitivity or openness of scale, a special 
design had to be made for the elast'c system to diminish clastic 
lag. This was aceoniplislied hy making the steel main spring 

action of the instrument is pract'cally inde|ieadent of the 
quality of the material in tlie diaphragm. 

(dl The development of a dir^-read:ng, rate-of-climb in- 

tbe mse oi a liqnid Las been entirely diapens^ with through 
the luc of sensitive diaphragms. 

fe) Development of a reduced-scale working model of a 
proposed gyro-stabiliser on the long-period pendulum priuci- 
ple, possessing mcclianica! features of extreme simplicity. 

(f) The application of the moving picture camera, by 
means of an automatic timing mechanism, for the purpose of 
securing a record of instrnment readings during the perform- 
anee teat of an aircraft in flight. The whole outfit, instru- 
ments, illuminntion. camera and timing-system, is self- 
contained and forms a unit which takes the place of the 
human obsen-er in the airplane. 

(fj) A working model of a type of dynamical ground 
speed indicator which would become available if there existed 
a suitable gyro-alabiliter to hold it horisontni. This model 
coosisis of a large steel hall free to roll back and forth in a 
glass tnbe filled with a viscuous liquid. It can be shown math- 
ematically that if the fluid resistance is directly proportional 
to the speed of the ball through the tube, while the tube is 
held in a horisontal for^and-aft pomtion, then tbe^ displace- 
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Fio. 4. TreriuG Outut 


Aibplake Tachomstwis 


■ pi[ihl-hisl'<Tji tmt by srtniiUy reproducing in tbe lalwratory 
tbc identical variation of pmwurc, temprmture. etc., which 

partiralarly important in connection with the uee of baro- 
graptiA for competitive altitude flighta. It ia now welt known 
that bacoinaplu subject to any appreeiabie amount of clastic 
lag will read a higher altitude the greater the time elapsed 
during the flight 

It is a short step from some of these more complete testing 
methods to the general subject of the cx|>rrimental investi- 
gation of aonreea of error on instruments. Snefa investign- 
tions have formed one of the most interesting features of the 
work of the Bureau of Standards and are illustrated by Figs. 
5 and 6, which are based on experiments with high-grade 
aneroids. 

In Fig. S the flrat chart fa) shows the ordinary calibration 
of an aneroid changing the pressure at the rate of an inch of 
mercury in five minntee. (At sea level one inch of merenry 
corresponds to about one tbonsand feet of altitude. At twenty 
thousand feet one inch e on e ep onda to about two thousand feet 
of altitude.) The calibration eurre would be distinctly differ- 



t/« 0/ 

Marry practical airplane pilots disclaim the use of instni- 
menta, and certainly it ia desirable that the aviator should be 
trained to become just as independent of any mechanical aid 
as posaiblc, Yet it would hardly do to equip planee without 
all of the usual service instrummts. for thoM instrumenta 
which one pilot Uunks he can dispense with are precisely tbe 
ones tile next pilot w^ld insist upon having. Atrd if the 
instruments are to be installed at even though they may 
not be read frequently, it is neceesaiy for them to be reliable, 
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The Efficiency of Airplane Struts 

By Wallace F. Wiley 





Fig. L 
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The Fairchild Automatic Camera 



Airship Suspensions 

By Ralph H. Upson 

Chuf Aeronautical Engineer, Goodyear Tire and Rubber Co< 


fSnffor patrh, which in all essentials has remained the same ever 
since. The principle behind this patch is extremely simple. 
It is only a means of aci'ORiplishinf;, in and on the fabric 
itself, what wns previously accomplislicd outside. In other 
>vord^ instead of distribatins the stress to the fabric, by 
means of a multiplicity of divided and subdivided cords, we 
lead the stress directly to the envelope in more concentrated 
form and distributed it on the surface of the fabric iteelf. 

As usual, however, the fundamental idea was but s small 
part of the larRer problem of acUially dcsiffning a palch that 
would accomplish the desired pnr)>ose. The ideal, of eourse, 
a patch which develops practically the full strength 


e load. Tills has been aeeomplisheU hy proper 
adjastment of such variables as length and number of fingers, 
strength and distribut'on of strength along each finger, proper 
stretch at different points, the angle between fingers, and local 

The actual dimeivsions and strength of any pnrtienlar series 
of patches must be designed to suit the fabric on which it is 
mounted. The design must also take into account the way tho 
fabric is used; in other words, the relative circumferential and 
tongitudinnl stresses which occur in tho balloon under diffsT* 
ent conditions. The patch here shown .was designed for a 
partienlar balloon, and would not neceaaarily Im ideal for 
other types and sizes. The same principle of couslruction, 
however, would still hold. 

Since the introduction of the finger patch other improve- 
ments in the suspension have been made which have still 
further increased its efficiency. Rope has been entirely elimin- 
ated, steel eable being now used all the way to the envelope. 
Various connections have been imprm-ed, the upper hridlo 
shortened nnd in many eases done away with entirely, and 
now the application of rubber streamline to the cables tiiem- 
selves promisos to reduce the resistance still further. At 
almost every step the weight, although less important, bos also 
been rpdnecii- The strengtli and durability have been in- 
creased ratlier than decreased. Generally the patchaa are 
designed, when mounted on the proper fabric, to hold four 
times their nonnal Sying load. 


The Stout Batwing Monoplane 

ia a giant wing ii 


The Stout Batwing me 

arc accommodated machinery, trussing, etc, i ne engines are set 
into the leading edge, the jiassengere are enclosed lietween tlio 
surfaces of the wing section, and every part that is exposed 
to the air is designed to lift. 

The central part of the wing ia thick and of long chonl, 
the tips thin and narrow. In fact, the ship follows more 
closely the bnttcr-fly than the bird in its plan view, aad gives 
more surface within smaller dimensions. 

An experimental machine was first flown at Dayton in the 
spring of 1918 and this machine used for research and devel- 
opment work toward later models. At present sevei-al com- 
mercial types of ships are being designed or are on ihe way, 
and some cnomons planes intended for military nsu. 

The thick main wing is not only framed np entirely of 
veneer, but the surface aa well ia formed of thia extremely 
water-proof material. The veneer on the surface ia 


As a matter of definition the word “suspension** is used 
to designate the means by which the ear of a non-rigid air- 
ship is attached to the envelope. This eomprisee the cables 
and any incidental cordage, together with their attachments 
at each end. 

which passed over the entire envelope. Thia ia atill commonly 
used on free balloons on aeeonnt of its simplicity, convenience, 
and the fact that the resistance in this case is hardly an item 
to be considered. 

Before the war nets had become lar^ly obsolete on air- 
ships, but the best suspensions were still very complicated. 

The general system ss then used consisted of a mnltiplicity 
of cahles, each one further sub-divided several times, termina- 
ting at the envelope in hundreds of small cords which were usu- 
ally attached toa heavy band or loop passinghorisontally around 
the balloon. This type of suspenrion was retained on kite 
or ohservation balloona op to the very end of the war. Tho 
purpose, of course, was the obvious one of distributing tbo 
stresses os uniformly as possible over the surface of the 
fabric; but the system was complicated, heavy and subject 
to frequent breakages, due to the large nnmber of small 
cords and attachments, and most serioos of all, the resistance 

was foond to be Utendly enormous. Tests indicated that 
these airships commonly had a total resistance over four times 
what would be anticipated from the envelope alone. A laigc 
part of this extra resistance was clearly due to the suspension. 

It is impossible to say who first appreciated the great 



The Advisory Committee for Aeronautics 


The report of the AdvUorv Committee for Aeronimtics 
(Rritish) for 191S-19 wbieh. altboneh it is dated last Aogost. 
baa on'y just been issned, indicates bow (treatly the activities 
of the Committee have had to be expanded in order to cope 
with the many demands from the R.A.F. and the industry. 
The Committee has now reverted to iu former practice of 
indicating some of the more important work carrM out dur- 
ing the period under review, and the present report indicates 
not only the progress which has been made in aerodynamical 
research, but also in the manipulation of aircraft. It is 
pointed out, for instance, that as a result of the investigstions 
esrried out st the Royal Aircraft Establishment and the N.P. 
L., there is now practically no aspect of the complicated 
motion of spinning which cannot be explained and made the 

Ex|>crimfntal work in aerodynamics has covered a large 
Acid, and the |>crfuminnces of full-scale machines have been 
compared with Ihc results obtained with scale models in the 
wind channel with a view to ascertaining the relation l>clween 
the wind forces in the two eases. Other Wing experiments 
carried out relate to biplane and tripinne wings, ^resa dis- 
tribution under special conditions of flight, aspect ratir>, form 
of wing tips, effect of “wasb-out,” best form and dimensious 
of ailerons, balsnctxl ailerons for large machines, etc. 
Measurements of the distribution of pressure over the wings 
of a biplane in flight have been made at the R.A.E. 

Nottihle progress has been msde in the establishment of a 
correct airscrew theory and in its application to design, and 
a summary of this work is shortly to be published. ITsefui 
work has also been done towards the production of i>rope1lers 
of variable jiiti-li. The distribution of velocity in the air en- 
tering n itroiielU-r, aucl in the slipstream, lias been carefully 
investigatcil. 

Progress is reported in resi>oct of airplane stability, both 
in theory and practice. Methods have been developed for the 
appUi-ntien of stability calculations to the more complicated 
motions of an airplane and from the knowledge guinc-d some 
of the earticst ciimwptions have been revised. It is also pointed 
out that the praetire has been established in the trials of new 
■ mrplanes at Marltesham Heath of taking records to determine 
their longitudinal stability. 

The determination of the aerodynamic data re<|uired for 
the computation of stress distribution has proceeded steadily, 
and new methods of teats for application to the actual airplane 
or its parts have been devised. It is pointed out that it has 
tieen (he practice to niase a test to destruction at the R.A.E. 
of one airplane of each new type. 

Turning to airships (he report points out that while the 
progress in airship construction lias probably been relatively 
greater l.lmii that made in resi>ccl of the airplane, the advance 
in (he study of airsliip theory and in the methoils of experi- 
ment in relation to airships has been less marked. The 
nee of nn airship body, evt'n 
I found to present manv ex- 
fnmiation nhlained mimot be 
ipletf*. The steii froi 


f (hr head 
he cane of a model, has 
inienlal diftlculties, and th 
I to !»■ yet by any meons 


y nppr. 


the ncmirm'V retjuisite. It is pointed out tlinl 
in rcgnnl to nirshi|is is Imund to be ex(K‘nsive, liut it is bi>]>ed 
that the Coiiimittee vrill not be hampered in this highly ini- 
imrlniil »<>rk by financial worries. Imjiortnnt jirwrcss has 
been iiimle in the development of tiie theory of airship 
stsbilitv, and useful work has been earrieil out in counect'on 
with wind-screens and the mooring of rigid airships. 

Expciinienlal work in eunnectiun with kite hnllooiis lias led 

Wliiie aenxlviiaiiiic tests on seaplane models present no very 
distinctive features, a good deal of research has been carried 
out with floats and flying-boat hulls in the William Froude 
National Tank, resulting in the accumulation of a consider- 
able amount of information for the guidance of designers. An 
interesting and important part of the work has been the tn- 
vttitigulioii of the stability of a seapisno while planning, for 
whieh teats special apparatus was designed. Other tank ex- 
periments have included the determination of the best form 
of drogue to serve as a sea-anchor for airohips. 


hfodel expenments in the wind channel have been made in 
connection with the design of airplane carrier ships, mainly 
relating to the Sow of air over the alighting deck, and the 
results have been confirmed by flying triala An alternative 
scheme for an alighting stage consisting of a large number of 
longitudinal parallel wire ropes tensioned to as flat a catenary 
as possible, so forming a long flexible landing platform, bos 
been snggested by Mr. F. W. I,snehosler. 

Extensive investigations have been carried out in connec- 
tion with engines. It is claimed that the succeasfnl nse of 
aluminum cylinders and pistons has been rendered possible 
by the resenrehes on light alloys carried out at the N.P.L., 
the R.A.E., Birmingham University, and elsewhere with the 
close co-operstion of the foundries experienced in such work. 
It is realized that much remaius to be doue to render the high- 
pouer aeronautical engine as reliable as those used for other 
forms of locomotion, and great part of the research work hu 
been directed towards determining the causes of failure in 
practice, such as crankcase breakages, crankshaft failures, 
burning of vaivts, piston troubles, ignition, etc. The question 
of engine cooling has come in for a good deal of attention. 
This is tin arrodynaniie as well as an engine problem, and its 
solntion most always be a matter of compromise. On air 
cooling a large amount of work has been done, and the radia- 
tor pi-obleni has been fully studied. 

Another matter to which attention has been given U the 
dclemiination of the loss of iKiwer with heigh^ ve,. with re- 
duction of air density, and generally the testing of eugines 
under high altitude conditiona Means of reducing the loss of 
[lower at a height have lieen investigated, especially the 
([uestiim of super-oinipression, end the use of a blower to 

The work in connection with light alloys lias proceeded on 
two main, but very distinct lines: X. Wrought alloys of high 
tensile strength for rigid airshi]) construction and other air- 
craft work where they can replace steel with a saving in 
weight; and 2. Cast alloys whieh are needed for engine cylin- 
ders. pistons and crankcases. Slum 1914 the Lahoratop' has 
been equi|>[ied on a semi-manufacturing basis and special at- 
tention has been pfiven to Wat treatment, and full details of 
the development of wrought alloys arc to be published shortly. 
Many new allo>-s liave licen rendered available for various 
[lurposes in the future, and the metals used indude aluruinum, 
copper, sine, tin. magnesium, iron, nicklc, manganese, chrom- 
iuni, vanadium, cohalt and beryllium; aluminum is usually 
the main ingredient, but alloj's with magdhsiura as a base have 
also been investigate. 

Among other work carried ont on aluminum alloys may be 
n..ntioncd the production of thin sheet to replace fabric for 
wing covering; a satisfactory procedure for the mnnnl'acture 
of shn-t of the requisite thickneas has lieeii developed at the 
K.l'.h., and metliuds of fixing it to the wing have been devised. 

Many mcKnixilogical [irohlcms have also been investigated 
omong them one in eonnoetiou with w'hat lies been deseribed 
as a “wind barrage’’ met with by an airship attem[iting to 
cross the sea eua-l Imidwnrds ill the iielgliborliood of St. Abb’s 
Head. .This has l(*d tu valuohle ex[ier:iiienls on the effiH't of 
eddies on the motion of an airsli'p travelling through them. 
.\iiollier imcslignl'on is that which seeks to give [irotection 
to kite balloon's from atmos[>her'C electrical diachaiges. 

Ibiix s 1111.1 I'abr'es have eont’nue.1 to reoeive a giKXi deal of 
altriition, mill important investigations have lieon d'lvetod to 
reducing the rate of deterioration, with loss of gas-1 ightuesa 
of airship fabrics, in the trop'es. Considerable assistance has 
lipcii rendcrrsl by the X Aiwmft Dc|>«t. .\boiikir, and it has 
boon established that the deterioration is due almost entirely 
Iu the actinic rad ation-of sunliglit, ami that considerable pro- 
tection enn be nffonled by intn^ueing pigment into the outer 

The equipment of the I*ahoratorv now ineludea one 3-ft., 
two 4-ft, three 7-ft. wind channels,’ and n new channel 7 ft. 
hv 14 ft., is being installed for tests on lat^ airplane models. 
In addition the R.A.B., has a 4-ft. and a 7-ft. wind channel 
and a second 7-ft. channel is being installed. 
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For Public Service for All Kinds of Aircraft 

NEW YORK AIRDROME 

liup«cted and Passed 

By a leading Pilot who has over 7,000 Hours Flying during 18 Years experience 
of Hangars, Airdromes and all their accessories. He states to his Principals that, 

"YOU NEED GO NO FURTHER" 

What more can we add? To those who need hangars and flying and parking 
facilities and wall contract for it at once we are making the following terms:** 

One or more Hangars each $150 per month, size 60x40 ft. 

One or more Hangars each $200 per month, size 60x90 ft. 


These low figures are quoted at this time to assist owners in the storage and care of their flying 
craft, and as an introduction of the New York Airdrome to the Flying public. Special Hangars 
will be erected to suit individual requirements, and all terms are subject to withdrawal or change 
without further notice. 


Why Locate Your Field Inland? 

We are on the water front and all modem 
aircraft need water landing for their pontoon 
attachments. Our location is on South Oyster 
Bay, Lend Island. New York: within easy 
reach of New York City (Pennsylvania Sta- 
tion) convenient to Rail and Road to the City, 
Automobiles can reach it in forty minutes and 
have the Planes 

Ready for Flying on Arrival 
A/anagemenf: Is composed of well known 
Fliers, Civilian, and Aeronautic Engineers. 
Experienced Photographers, Auto Garage Ex- 
perts, Mechanics, etc. whose aim it will be to 


attain the maximum efficiency in every branch 
of Aeronautics. 

Sport: Facilities are available to Patrons of 
the Airdrome as the locality is situated in the 
heart of a Boating, Swimming and Fishing 
Territory, and there will be special Flying 
Privileges for them and their friends. Flying 
Instruction will be at their disposal in the l^al 
Control Ships stationed at the Airdrome. 
Hangar Space 

May be contracted for in advance by sending 
in the number, sizq and type of Aircraft, 
Pilots. Mechanics and other Personnel, present 
locality of Aircraft when and for what period 
the space is desired. All information may be 
had on application to 


HAROLD A. DANNE 


AERONAUTIC ENGINEER 


41 PARK ROW, NEW YORK, N. Y. 
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“The Plug that Cleans ItselP 



“The Plug with the Infinite Spark” 

THE BREWSTER-GOLDSMira CORPORATION 

33 Gold Street, New York Citjr, U. S. A. 



Alpro-Benzol used as combination fuel 

hy 

J. L. Monoplane on recent record flight to Omaha and return 


We are large manufacturers of 

Nitrate Dope, Cellulose Acetate, Solvents, etc. 

Alcohol Products Co. 

Miner-Edgar Co. - Sales Agents 

Plants Main Office 

Monmouth Junction, N. J. 30 Church Street 

Newark, N. J. New York 
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ontmctors to tbe • 6f my, 
NavyandAirMailvServi< 2 e 
L WT- Engineering co-,inc.. 

•College Point- New-York.- 


The Home ^MPANY New York 

ELBRIDGE G. SNOW. President 
Home OflBce: 56 Cedar St., New York 

AIRCRAFT INSURANCE 

Against the Following Risks 

1. FIRE AND TRANSPORTATION. 

2. THEFT (Of the machine or any of its parts). 

3. COLLISION (Damage sustained to the plane itself). 

4. PROPERTY DAMAGE (Damage to the property of others). 

SPECIAL HAZARDS 

ITiiuiuorni. Cyctme, Tornado — PaittBger Carrying Ptrmil— Stranding and Sinking Clatue — Damojutraluin Permit — 
Inetrnction Permit 

AGENTS IN CITtES. TOWNS AND VILLAGES THROUGHOUT THE UNITED STATES AND ITS POSSESSIONS. 
AND IN CANADA. MEXICO. CUBA, PORTO RICO AND CENTRAL AUQUCA 

Aircrvlt. Automobile, Firm and Lighining, Explosion, Beil, Marine (Inland and Ocean/, Parcel Poes, Prefixs and CommiS' 
sions, Regulered Mali. Ranis, Rental Poluet, Riot and Civil Commotion, Sprinkler Leakage, TouritU’ Bog. 
gage. Ute and Occupancy, IFindttorm 

STRENGTH REPUTATION 


SERVICE 
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JACUZZI BROS., INC. 

14S0 SAN PABLO AVENUE, BERKELEY, CALIF., U. S. A. 



We aie now manufacturing more propellers than we did during the war. 

Every aviator that uses them says he never had a better propeller for climbing 
and speed. 

W e have hunilreds of letters of reputable fliers stating that our propellers of 
new design are the maximum in efficiency. 

What motor and plane have you? In most cases we can make immediate 
delivery. 


Ahminum Company of America 

Gsnsrsl Sslof OBri^ 2400 Olivor BmiUhin 
pirrsBoscH, pa 

Producers of Aluminum 

Mmmitmctarin W 

Electrical Conductors 
for IndoBtrial, Railway and Commer- 
cial Power Distribntion 

Ingot, Sheet,T ubing, Rod, Rivets, 
Moulding, Extruded Shapes 

■Is* 

Litot Aluminum Solders and Flux 

CANADA 

Hertbem Alamtoasi Co.. LtA, Tereate 
ENGLAND 

Nertbsm AJnminism Ccx, Ltd.. London 
LATIN AUKSICA 

Alomianai Co. of South AmsticA PttlsIjscKhf Pa- 



WE WISH TO ANNOUNCE 

Ihsi 



Fairchild Aerial Cameras and Accessories 

Atm }nl; first, our sitdress will b«: 


1S6-145 Wrat 52 Street 
New York City 

Our Service Department is r«dy at »ll limes to cooperate with 

FAIRCHILD AERIAL CAMERA CORPORATION 

U6-146 West 52 Street 

New Yerk Chy 
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Edstrom Machinery Company 

WAR DEPARTMENT 
BUREAU OF AIRCRAFT PRODUCTION 
AIRPLANE ENGINEERING DEPARTMENT 
McCook Field. Daytoo. Ohio. U. S. A 
REPORT Serial No. 646 




DEFENPAdILITY 

Dismond Ptbrs is louRtier tliui tiorR. slmmt u hsrd 
u THAM^ ALUMINUM — 

Diemond^ibre ^sdi^ uy^nschtalne preens 

_ prtMs JU nmgses^/ermJ^^ rejvsrt 

Diamond State Rbre Company 


". . . Bdsu^ *Wrspvliie UmchioB . . . 

tkoafd be slree a trial wbera sech a aaabloa fa daeii^." 

Let us (lee yon eor price. 

FACTORY! 

Huntera Point 1835 

REVIEW AVE. Bet. Fex sod H.rtb Su.. LONG ISLAND CTFY 

NEW YORK 




PARAGON PROPELLERS 


“RYLARD” 

Highly Developed Dynopter Design 


’T'HIS SPECIAL VARNISH was adopted t.v 

Special for J. N. Machines 


the Bniish Air Ministry in 1916 as beir« 
the premier Varnish for Aircraft work. Tiie 
whole of the output of “ Rvlaso ” produced 



from our specially increased plant was taken by 
the Air Ministry and delivered lo (he various 
Aircraft manufacturers all over the British Isles, 

The Economy Propeller 


for use over doped fabric, and has given eveiy 
satisfaciion. 

Par Excellence 


The most suitable Varuish 



for 

For Afetol Sheathing Add $12.00 


AEROPLANE PROPELLERS 
STRUTS AND SKIDS 

These are a Special Developmeot for O. X. Motors on 



J. N. Machiocs, now bong matlc in large quantifies and 
ready for imnicdiate shipment on receipt of $15.00 
ilcposiL C O. D. for balance, sritfa examination allowed 


DOPED FABRICS 



It Dnea Quickly, will not Bloom, Crack, or Blister, is 

one bears the Paragon mark, with all that the mark 
implies. Get our General Booklet and last for other 


unaffected by Sun or Rain. 

AMERICAN BRANCH: 

AMEMCAN PROPELLER & MFC. CO. 
1201.0 Covington Street 


Llewellyn Ryland Co. of America 

fialTimere. Hsryland, D. A A 


64 East Van Buren Street, CHICAGO, U. S. A. 
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Castor Oil 


j Specially Refined 
’ for the Lubrication of 
AERONAUTICAL MOTORS 


BAKER CASTOR OIL CO. 

The i^dest and la^BH MMnActuiers 
of Canor Oil in the United State* 
120BR0ADWAV- "NEWYCmK. , 



HAMILTON 

PROPELLERS 

Hamilton Aero Mfg. Co., 679 Layton Blvd. Milwaukee, Wis. 


Jnl; 15, 1920 
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CLASSIFIED ADVERTISING 


5foAS*B» 


EKOmEBIHa. » ■ 


CONSULTING 

AERONAUTICAL ENGINEERS 
AN INDEPENDENT ORGANIZATION OF 
SPECIALIZED AERONAUTICAL ENGINEERS 
ENGAGED IN THE 

SCIENTIFIC AND PRACTICAL DEVELOPMENT OF 
AERONAUTICS BY CONSULTATION, DESIGN 
EXPERIMENTAL RESEARCH AND TESTING 
ALEXANDER KLEMIN 
22 East 17th Street New York 


FOREIGN BUSINESS-GETTING RESULTS 


regard to our from England and Baginm 

within the past three weeks as the resnlt ot oar 
advertising in yoor Aeronentieal pnblicatioriS be- 
ginning April 25th. 

“We also received an order for — from 
England within 30 days of onr b^inning tdver- 

“We consider this very prompt reaponK to 
advertising from parties abroad.” 

(Nome of rnanufacturer and product fumitked 
upon requctl) 

AVIATION AND AERONAUTICAL ENGINEERING 
AIRCRAFT JOURNAL 



AVIATION 


July 16, 1920 




Grand Rapids Vapor Kilns 




GRAND RAPIDS VENEER WORKS 

Grand Rapid*, Michigan Seattle, Waahingti 


assess 


TYPE 

AIRPLANE ENGINES 

Hafl-Scott Motor Car 

Weat Berkeley, Celift 


Flottorp Manufacturing Co. 

AIRCRAFT PROPELLERS 


213 Lyon St., Grand Rapids, Michigan 


NON-TEAR 


AIRPLANE INSURANCE 




HARRY M. SIMON 

/luurenc. Expm 
81-&S Fulton St. New York. N. Y. 


A. J. MEYER MANUFACTURING CO. 

Weat Hoboken. N. J 


819 John Street 


Jnly 18, 1920 
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JONES TACHOMETERS 




We have designed the /on« Hand Tachamtlcr 





JONES-MOTROLA, INC. 

31 W»l 35tli Street New YoA 
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Hosier Standardized Mica Aircraft ^)ari( Flogs for AU Airplane Engines 
IrrespectiTe of Type or Fuel Used 


Ordered in larce quantities by the Bureau of Aircraft Production during the 
War. 

Adopted by the U. S. Air Mail Service for the Fiscal Year 1920-21 

Hold Notable Airplane, Automobile, Motor Boat and Motor Cycle Records. 

Passed Exceptional Bureau of Standards Testa- 

Used on the Twelve High Compression Liberty Engines of the NC-1, NC-3 
and NC-4 Seaplanes in the Trans-Atlantic Flight- 

Used on the JL-6 All-Metal Monoplane in its Record Non-Stop Flight from 
Omaha to Lancaster, Pa., (1200 miles by air line in 10 hours 58 minutes) 
June 27, 1920. 

A. R. Mosler Company 

Mt. Vemon, New York 
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Blazing the 

Air Trail 

Passenger and (Commercial Airlines are being organized all 
over the country. The selection of air routes, good loca- 
tions and the right kind of flying craft require time and thought 
—and consultation with recognized aeronautical authorities. 


If You are Planning to 

Go into Commercial Aviation 

You Should Read 


The Aircraft Year Book for 1920 


Issued by the Manufacturers Aircraft Association. Inc. 


Jusl a few interesting chapters in this boof( containing 335 pages of facts 
about flying. 80 pages of inslruciioe photographs and numerous maps. 


Read's Onm Story of the Trans-Atlantic Flight. 
Complete records of the 

Aerial Mail Sport Flying 

Forest Patrol Passenger Lines 

Chronology of I9f9 in Aviation 
U. S. Army Air Service Ir'ictories 
Horn the World has been tuio-thirds flown 
around in the past year. 


List of Permanent and Emergency Landing 
Fields in the U. S. 


Map of World’s Air Routes 

Map of U. S. Air Routes 

Map of U. S. Landing Fields 

Aircraft in Commerce and many other Interesting 


Handsomely Bound in Cloth 


THIS EDITION IS ALMOST EXHAUSTED-SEND 
$2.25 AT ONCE AND THE AIRCRAFT YEAR BOOK 
WILL BE SENT TO YOU POST PAID - ADDRESS 


THE GARDNER, MOFFAT CO. 

HARTFORD BUILDING - UNION SQUARE 

22 EAST SEVENTEENTH STREET NEW YORK CITY 













A New Standard 
of Aircraft Service 


N iiCESSITY guided our war-time 
efforts in the production of 
UNITED STATES BALLOON 
FABRICS. Since then, our policy of 
faith has been backed by a continued 
zeal in application. As a result, to- 
day we have standardized UNITED 
STATES BALLOON FABRICS to 
that degree of genuine service which 
is reflected in all the products of the 
world’s oldest and largest rubber 
manufacturer. 


Inquiries concerning UNITED 
STATES BALLOON FABRICS and 
any rubber goods used in aeronautics 
should be directed to the Aircraft 
Department, 1790 Broadway, New 
York City. 




United States Rubber uompai^ 


